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Emergency Numbers:

If Lima Dam is failing or failure seems imminent, call:

All Emergency
S IVICES i e e e ees 911

Beaverhead County Disaster and Emergency Services

Larry Laknar, Coordinator............coooooviiiiniini {(406) 683-3764
..................................... Home..(406) 683-6394
................................ (24 Hours).(406) 683-3700
........................................ Fax..(406) 683-3769

Beaverhead County ,

Sheriff. . (406) 683-3700

Lima Fire Department.............cocooviiiiiiiiiiie e Days.(406) 276-3449

Rural Fire District.......... Steve Hess...............ccoeeiiinnn, (406) 276-3300

............................................................................. Night..............911

Beaverhead County Red Rock Water & Sewer District

Allen Martinell, President.............c.oooviii oo (406) 276-3380

Fred Grey, Dam Manager..................cc.cooeeevvnnnn... At Dam..(406) 276-3327
....................................... Home.(406) 276-3246

Evan Huntsman, Vice President.........coocooo i, (406) 276-3396

Bureau of Reclamation (Clark Canyon Dam)

Tim Felchle, Reservoir & River regulation............................ (4006) 247-7318

..................................... Home.(4086) 256-8228

Cell (406) 855-3918

East Bench Irrigation District

DEnNiS MOIKE. .. ... +eeeeeee oo (406) 683-2307
........................................................... Mobile......925-1237
.......................................................... Home.(406) 684-5794



INTRODUCTION

PURPOSE

The purpose of this emergency action plan (EAP) is primarily to safeguard the lives and
secondarily to reduce property damage in the area below Lima Dam in the event of flooding
caused by a failure of the dam.

DESCRIPTION OF DAM

Lima Dam is an earthfill embankment located on the Red Rock River in Beaverhead County.
The dam is located in Section 32, Township 13 South, Range 6 West, approximately 15 miles
east of Lima, Montana (Figure .1) .The reservoir has a storage capacity of 75,.180 -acre-feet
(AF} at the principal spillway crest and 130,330 AF at the dam crest and is used primarily for
irrigation. Secondary uses include wildlife habitat, recreation, and flood control. Technical data
pertaining to Lima Dam is listed in Appendix A.

ACCESS TO THE DAM

Lima Dam is located approximately .15 miles east of Lima. A county gravel road provides
access to the dam,

HAZARD AREA

The evacuation area extends along the Red Rock River from the dam .to Clark Canyon
Reservoir, approximately 34 miles to the northwest, as shown in Appendix B. Hazards include
the possible inundation of commercial, residential and agricultural buildings, the railroad,
Interstate 15, and county roads. Inundation and evacuation maps are included in Appendix B.
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RESPONSIBILITY AND AUTHORITY

Pursuant to the Dam Safety Act, Chapter 15 of Title 85, MCA, the dam owner is responsible for
production, coordination, maintenance, and implementation of this emergency action plan. The
extent of owner implementation was defined through coordination of this plan with the
Beaverhead County Sheriff and the Disaster and Emergency Services (DES) coordinator.

PERIODIC REVIEW/UPDATE

The owner will review/update this EAP annually. Review/update by a qualified professional
engineer will be accomplished as required by the dam's operating permit, but no less than

every five years.

APPROVAL

By my signature, | acknowledge that I, or my representative, have reviewed this plan and
agree that it meets the emergency planning needs of my department and/or agency.

ledtlen R B 7%,%
Beaverhead County Sheriff Disast Emergency Services Coordinator

Date riz =3 Date /-24-03

Py 7Vl

District Prgsident
Date ’jcz(' \5,” 003




NOTIFICATION PROCEDURES
IMMINENT OR ACTUAL FAILURE

It is important to accurately judge whether the dam is about to fail. Potential problems, causes,
consequences, and actions are presented in Appendix E. If it is not clear whether the dam is
threatened, seek advice from a qualified engineer or call the Dam Safety section-{4=%=6640) of
the Department of Natural Resources and Conservation (DNRC). If Lima Dam is failing, two
things must be done immediately: (1) the hazard area downstream from the dam must be
evacuated, and (2) any steps that might save the dam or reduce damage to the dam or hazard
area downstream should be taken.

(Refer to the map in Appendix B to determine the areas that are likely to be inundated if the

dam fails) .The evacuation should be initiated as shown in Figure 2.

itis the Dam Tender’'s responsibility to:
a. Call the Emergency Services Dispatch Center (911) and Disaster and Emergency
Services (683-2383 or 6394) .Be sure to say, "This is an emergency.” They will call other

authorities and the media and begin the evacuation.

b. Do whatever is necessary to bring anyone in immediate danger to safety. This includes
someone on the dam, directly below: the dam, or boating on the  reservoir, or evacuees if

so directed by the sheriff.

C. Keep in frequent touch with Disaster and Emergency Services staff. They will tell you
how to handle the emergency.

d. Have a radio to maintain contact with emergency service personnel.
e. If all means of communication are lost.

i. Try to find out why

ii. Try to get to another radio or telephone that works

iii. Get someone else to try to reestablish communications

If these means fail, handle the immediate problems as well as you can, and periodically try to

reestablish contact with Disaster and Emergency Services.
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FIGURE 2
LIMA DAM

ACTUAL OR IMMINENT FAILURE

- "NOTIFICATION FLOW CHART"

EMERGENCY CONDITIONS

DAM OPERATOR
Fred Gray *
. 276+ 3327

Homa: 276-3246

v

Beaverhead County
Red Rock River Water
& Sewer District

Allen Martinell, President -
276-3380

LOCAL ENGINEER
Jason Thom
HEM Associates

Office: 656-6399
Home: 655—0346

LOCAL .
CONTACTORS

' - R.E. Miller & Sons
Excavating
6832175 -

4
Observer
+ .
Beaverhead County Sheriff EVACUEES
' elephone List
Jay Hansen > CrAgendix o .
© 683-3700 or 911 [ o
. 'Will mobilize to evacuate residents
_ v
BEAVERHEAD COUNTY DES
'COORDINATOR
Lamry Laknar -
Office 683-3764
Home: 633-6394
24 Hrs: 683-3700
\ 4 4
USBR CLARK
" ' CANYON DAM
DNRC DAM SAFETY \
DNRC DAM SAFETY Tim Felchle .
Office: 247-73138
Central Office .
(idlena) Iggﬂe{ Zgi’?ga—zi’:% 8
Michele Lemieux ' i
Office: 444-6613
Homn-225:0062 EAST BENCH IRRIG. DIST
, Cel: 459-3572 Dennis Moltke 683-2307 —
Mohile: 925-1237
Home: 684-5794
REGIONAL ENGINEER )
Jim Beck '
Office: 444-6695 LIMA FIRE DEFT. |
Home: 266-3026 . Days: 276-3449 -
Nights: 911

Cell: 431-9419

- BUREAU CHIEF

Laurence Siroky

Emergency Cell:
431-7475

DNRC DAM SAFETY

444-0860
MONTANA DES
841-3911-24 Hours

NATIONAL

WEATHER SERVICE
Great Falls: 4532081




POTENTIALLY HAZARDOUS SITUATION

A potentially hazardous situation is an event or condition not normally encountered in the
routine operation of the dam and reservoir. Among the unusual occurrences that may affect
the dam are embankment problems, failure of the spillways or outlet works, heavy precipitation
or rapid spring snowmelt, Iandshdes earthquakes, erosion, theft, vandalism, acts of sabotage,
and serious accidents. Potential problems causes, consequences, and, actions are presented
in Appendix E. These occurrences rmay endanger the dam, the public, or the downstream
valley and may necessitate a temporary or permanent revision of the dam's operating
procedures. Help in these situations can be obtained by notifying those people shown in Figure

3.

If the District discovers an unusual condition of the dam embankment that coutd threaten the

structure:

a. Have a qualified engineer inspect the dam as soon as possible to determine whether

emergency action is necessary.

b. Notify the Beaverhead County Disaster and Emergency Services Coordinator (683-

+ 3764 or 6394) of the potential problem.

C. Contact the Dam Safety section - * of the Department of Natural Resources

and Conservation.

When the District calls either an engineer or the DNRC to report a problem, use the form in -
Appendix D to ensure you can provide sufficient information for the engfneer fo analyze the
problems. In addition, prepare a sketch periodically if the problem develops further. The
Manual for operation and Maintenance of Lima Dam includes further guidelines for courses of

action to lake to mitigate the effect of any problems.



FIGURE 3

LIMA DAM UNUSUAL OCCURRENCE ;'NOTIFICATION FLOW CHART"

| UNUSUAL OCCURRENCE

EAST BENCH

Dennis Moitke
Office: 683-2307
Mobile: 925-1237
Home: 684-5794

IRRIGATION DISTRICT

. +ﬂ

OBSERVER

|

Y

Beaverhead County
lay Hansen Sheriff
. 683-3700 0r 911

] USBR
—~3lCLARK CANYON DAM

Tim Felchle
247-7318

v

DAM OPERATOR
- Fred Gray -
'276-3327

Home: -276-3246

Home: 256-8228
Cell; 855-3918

i 4
. / L 7
. LOCAL ENGINEER COUNTY DES
: COORDINATOR .
Jason Thom : :
HKM Associates Larry Laknar,

Office: 656-6399
Home: 655-0346

Office 683-3764

+

Home: 683-6394
24 Hrs: 683-3700

DNRC Dam Safety
Central Qffice

~ Michele Lemieux
- Office: 444-6613
-Homes225-g082-
Cell 459-3572

REGIONAL ENGINEER
Jim Beck
Office: 444-6695
Home: 266-3026
- Cell: 431-9419

_BUREAU CHIEF

Laurence Siroky
Emergency Celi:
431-7475




POSTING OF THE NOTIFICATION FLOWCHART AND DISTRIBUTION OF
THE EMERGENCY ACTION PLAN

The Notification Flowchart is posted at the dam. The dam tender, and the District
Chairman have copies of the Emergency Action Plan. The Beaverhead County Sheriff’s
Office and the Beaverhead County Des Coordinator also have copies of the plan.

Fred Gray, Dam Tender..................co... - 2 copies
Jay Hansen, Beaverhead County Sheriff.................................. - | copy
Larry Laknar, County DES....................................— - 1 copy
State DNRC Dam Safety............................. ™ - 1 copy
Allen Martinell, Red Rock............c.................. - 1 copy
911 Dispatehers. ... - [ copy
Lima Fire Department..................................._.. """ - 1 copy
DNRC Helena Regional Office. ......................................_ """ - I copy



LIMA DAM EMERGENCY LIST ADDRESSES

FRED GRAY, DAM TENDER
Box 117, Lima MT 59739

(Send 2 copies to Fred Gray)

JAY HANSEN, BEAVERHEAD COUNTY SHERIFF
2 8. Pacific, Dillon, MT 59725

(Include 911 Dispatcher copy with Sheriff’s copy)

LARRY LAKNAR, COUNTY DES
2 S. Pacific, Dillon, MT 59725

STATE DNRC DAM SAFETY
ATTN: Chad Newman
1424 9™ Ave
PO Box 201601
Helena, MT 59620-1601

ALLEN MARTINELL, RED ROCK
Box 240077, Dell. MT 59724-0077

LIMA FIRE DEPARTMENT
PO Box 161, Lima, MT 59739

DNRC HELENA REGIONAL OFFICE
ATTN: Jim Beck
1424 9™ Ave
PO Box 201601
Helena, MT 59620-1601

Ga



LIMA DAM FAILURE EMERGENCY ACTION CHECKLIST

Incident Command- Deputy Sheriff Dan Mulke Page

Fire Chief- Shane Klusner Page Lima FD

NOTIFY IMMEDIATELY:

Y

_10.

11,

12.

13.

Deputy Sheriff Dan Mulke Pager #203 (406) 276-3311(W) (406) 276-3713 (H)
. Lima Fire Dept. Fire Hall (406) 276-3449 (911)
Sheriff Jay Hansen (408) 683-3700 (W) (911)
DES- Larry Laknar Pager #140 (406) 683-3764 (W) (406) 683-6394 (H)
Cell 660-1510
Allen Martinell, District President (406) 276-3380
Lima Dam Tender, Fred Gray Dam (406) 276-3327 (406) 276-3246 (H)
East Bench irrigation, Dennis Moitke (406} 683-2307 (W) (408) 684-5794 (H)

Mobile 925-1237

Bureau of Reclamation (Clark Canyon Dam)
Tim Felchel (406) 247-7318 (W) (406) 256-8228 (H)
Cell 855-3918
Dam Safety Section, Michelie LeMieux (406)444-6613 (W) (406) 225-9062 (H)
Cell 459-3572
Jim Beck (406) 442-9065 (W) (406) 226-3026 (H)
Cell 431-9419
Montana Highway Dept. —Close roads (406) 683-2268 (W)
(MT D.O.T)) Butte Office  (406) 494-9600 1-800-261-6909
Kam Wrigg  (406) 494-9627 (W) (406) 439-5514 (H)

(406) 461-3671 (Wk Cell)
Clark Co. Idaho, Sheriff (Dubois) (208) 374-5403
Union Pacific Railroad — stop trains lLocal {406) 683-5631
Omaha 1-800-726-1056
1-800-726-1137

ldaho Falls Life Flight- standby 1-800-247-4324

10



NOTIFY UPON REQUEST:

_ 14

15.

18.

17.

18..

19.

20.

21.

2

[\

2

W

24

. County Commissioners (406) 683-3750 (W)
Garth Haugland Pager 120/100 (406) 683-6357 (H)
Tom Rice Cell 925-0961 (406) 683-4381 (H)
Mike McGinley  Pager 230/200 Cell 660-0391 (406) 683-4632 (H)
Idaho Falls Life Flight 1-800-247-4324
Missoula Life Flight 1-800-228-7271
Red Cross of Butte (408) 782-8358

Dillon Interagency Dispatch- Forest Service- (406) 683-3975
Helicopters, Local, Salmon, West Yellowstone Airplanes

Local Airport
Dennis Devivo (406) 683-5669
Dillon Flying service (406) 683-5242

Search and Rescue (see callout sheet) (406) 683-3700
S & R Building (406) 683-6667

Dillon Radio:
KDBM Radio Station (406) 683-2800

Butte Radio and TV stations:
KBOW-KOPR Radio (406) 494-7777
KTVM TV (406) 494-7603
KXLF TV (406) 496-8400
KXTL-Y95 (406) 494-4443
- Idaho Radio and TV Stations:

KIDK TV Idaho Falls (208) 522-5100
KIFITV Idaho Falls (208) 525-8888
KDVI TV Idaho Falls (208) 529-0540
. Montana DES (406) 841-3911

. Langley AFB 1-800-851-3051 to request assistance from Maistrom AFB.
(406) 731-6362 or (406) 731-3801

11



MITIGATION ACTION

Besides normal monitoring of the dam's condition the owner will provide continuous monitoring
and inspection during and after extreme events such as storms and earthquakes. Information
on the magnitude of an earthquake or storm can be obtained from the DNRC Dam Safety
section 44266707~ Actions are suggested to mitigate problems that may develop, but those
actions should never be continued at the risk of injury or at the expense of lessening efforts
related to evacuation.

POTENTIAL PROBLEMS AND IMMEDIATE RESPONSE ACTIONS

Potential problems, causes, consequences, and actions are presented in Appendix E.
EMERGENCY SUPPLIES AND RESOURCES

Soils suitable for emergency repairs are present in the original borrow areas used for
construction of the facility. These areas are located adjacent to the county road at the north

end of the dam, and in the area immediately downstream from the dam.

LOCAL CONTRACTORS

R.E. Miller & Sons Excavating, Dillon, MT........... ... e .....B83-2175
Rowe EXacCtion............oooiiiiiieiee e B R 683-6556
Devers Excavation..............cccooeeiiiiiieiieiie. e 683-3560

Lima Fire Department:

maintains a list of local equipment available for emergency use...................911
ENGINEERS
HKM Associates -Billings Office............................................................ B56-6399
Jason Thom -Billings Home.................................................. B56-0346
Orrin Férris -Billings Home...........................co.................B56-2196
HKM Associates -Bozeman Office............................o.oooc . ....... 5B6-8834

12



Appendix A



APPENDIX A ~ TECHNICAL DATA FOR LIMA DAM

-Dam and Reservoir

a. Type

b. Dam crest elevation

c. Height {feet above D/Schannel toe)

d. Crest length

e. Crest width

f. Upstream slope

g. Downstream slope

h. Storage at principal spillway crest

i. Storage at auxiliary spillway crest
(dam crest)

j- Drainage area

-Principal Spillway

a. Type
b. Location

c. Crest elevation
Datum)

Datum)

d. Length of Crest

e. Maximum observed flow

f. Capacity at dam crest

13

Earthfill embankment with Roller
Compacted Concrete { RCC ) facing

6588.0 feet {50.7 feet WUIC -Datum)
58 feet

455 feet

30 feet

3 horizontal to 1 vertical

2 horizontal to 1 vertical

75,180 acre-feet

130,330 acre-feet

570 square miles

uncontrolled crest, RCC channel.
Left abutment

1st stage 6581.3 feet {44.0 feet WUIC
2nd stage 6582.7 feet {45.4 feet WUIC

1st stage 20 feet
2nd stage 40 feet
Total 60 feet

Has not operated

2600 cubic feet per second



-Auxiliary: Spillway:

a. Type

b. L.ength

c. Crest elevation
d. Crest width
e. Capacity

OQOutlet Works

a. Size

b. Control

c. Capacity at elev. 6581.3 feet

(principal spillway crest)

d. Inlet invert elev.

e. Outlet invert elev.
f. Trash rack

g. Length

14

RCC Erosion Protection Over\
Embankment

290 feet across crest
6588.0 feet (50.7 feet WUIC Datum)
30 feet

Designed to safely pass the full range
of PMF estimates.

Dual 60-inch reinforced concrete

[I)l es upstream of control valve, dual
-inch reinforced concrete pipes

Downstream of control valve.

Control valve and auxiliary valve are
48-inch diameter high performance
butterfly valves.

960 cubic feet per second

6537.0 feet (-0.3 feet WUIC ; Datum)
6534.0 feet (-3.3 feet WUIC Datum)

Inclined steel rack

262 feet



Appendix B
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INTRODUCTION

1. Purpose
The purpose of this report is to describe the hydrologic studies conducted to assess the flood

hazard areas downstream of Lima Dam in Beaverhead County, Montana. From these studies,
flood inundation mapping was prepared which identifies downstream hazard areas due to ciear
weather and flood induced dam failures. This information was prepared for the State of
Montana for use in dam emergency plans.

2. Scope

The study involved the use of the HEC-1 Flood Hydrograph Package to route two flood
hydrographs downstream of the dam to Clark Canyon Dam. A clear weather dam breach and a
Probable Maximum Flood (PMF) with dam breach were routed downstream using the
Muskingum-cunge method. The Muskingum-Cunge method is a hydrologic routing method,
which approximates the dynamic wave method for routing unsteady flows. A more accurate
depiction of flood inundation areas could be developed using a hydraulic unsteady flow routing
method. River mapping data were obtained using united states Geological Survey (USGS)
quadrangle maps and National Flood Insurance Program Flood Hazard Boundary Maps
(FHBM). Outflow hydrographs for the clear weather breach and the PMF with breach were
provided by the State of Montana Dam Safety Program.

It should be noted that the information contained in this report is intended to be used as
an approximation of flood discharges and flood boundaries resulting from a dam breach. Due
to the nature of the analysis used in the study, care should be taken to use the mapping and
tables as approximate information only. If more accurate data is required, a detailed study
should be performed.

3. Authority

Authority for this study is contained in section 22 of Public -Law 93-251 --Water
Resources Development Act of 1974, commonly referred to as "Planning Assistance to
States”. Section 22 authorized cooperation with states in the preparation of comprehensive
plans for the development, utilization and conservation of the water and related resources of
drainage basins - located within the boundaries of the state. This study was funded as part of
the cost shared allotments for the State of Montana ~ during Fiscal Year 1992,

4. Backaground Information

Located in south-west Montana,. Lima Dam is an impoundment on the Red Rock River
in Beaverhead County, Montana. After spilling from Lima Dam, the Red Rock River flows in a
northwesterly direction, passes through Clark Canyon Dam approximately 34 miles
downstream of Lima Dam and immediately discharges into Beaverhead River. Discharge into
Beaverhead River then flows into Jefferson ~ River which in turn flows into the upper reaches
of the Missouri River. Lima Dam contains runoff from approximately 570 square miles of
predominantly mountainous terrain. Most floods are produced by snowmelt and rainfall, with
annual precipitation --generally ranging from 11 to 40 inches.
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HYDROLOGIC ANALYSIS

1. General
The study encompasses four tasks:
1.) Preparation of cross-section data from USGS quadrangle maps .
2.) HEC-| Model configuration.
3.) 100-year discharge determination
4.) Flood outline mapping

2. Cross section Information |
USGS quadrangle maps were used to obtain cross-sections for .Red Rock River
reaches between Lima Dam and Clark Canyon Dam. HEC-l uses an eight-point cross-section

to represent the typical cross-section topography of each reach.

3. HEC-1 Model Configuration

The HEC- Flood Hydrograph Package was used to simulate the

response of the dam breach flood waves to the characteristics of the reaches downstream of
the dam. The result of the modeling -process is the computation of stream flow hydrographs at
desired locations in the river basin. Two hydrographs, a clear weather dam breach and a
Probable Maximum Flood (PMF) with dam breach, were routed downstream from Lima Dam.
Reach parameters used to route these two hydrographs were the same and are discussed
coincidentally.

The canyons immediately downstream of Lima Dam are narrow -with steep side slopes
and cause the flood waves to show little attenuation. This is especially true just upstream of
the town of Lima where canyon walls narrow to only several hundred feet wide. Where cross
sections become flat and wide, typically below the town of Lima, flood waves are characterized
by more attenuation. Channel slopes ranged from 0.4 to 1.2 percent. A Manning’s "n" of .035
was used for modeling channel roughness and .05 for over bank roughness. The Muskingum-
Cunge method was used to route the flood waves downstream and no lateral inflows were
added to the flood wave. Water surface elevations were obtained from HEC-} output tables
which were-then used to determine flood boundaries. The water surface elevations at various
distances downstream of Lima Dam for a clear weather breach and a Probable
Maximum Flood (PMF) with breach are shown in Tables 1 and 2.

4. 1.00-Year Discharge Determination

100-year frequency flood discharges were calculated for the Red Rock River Basin
using USGS estimating techniques. According to the technique, multi-regression equations
were developed for each of eight geographic regions of Montana that relate annual flood
magnitudes and frequencies to basin characteristics. The equations were utilized to determine
the 100-year discharges for the Red Rock River reach below Lima Dam downstream to its
discharge into Clark Canyon Dam. Based on the USGS regional equations, the 100-year
discharge for Red Rock River at the dam is approximately 3280 c.f.s. The 100-year discharge
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for Red Rock River at Clark Canyon Dam is 6,380 c.f.s. Discharges for Red Rock River
between Lima Dam and Clark Canyon Dam were interpolated.

TABLE 1
Peak Discharges at

Various Distances Downstream of Lima Dam
Clear Weather Breach

Distance Time to
Downstream Flood Flood Peak
from Dam WSE Discharge Discharge*
Figure Mile FT-MSL (cfs) (hr:min
2 0 6,577 151,000
3 0.8 6,523 151,000 0:05
3 1.8 6,467 150,000 0:10
4 4.1 6,392 148,000 0:40
5 7.0 6,295 144,000 1:15
5 9.4 6,280 140,000 1:40
6 12.0 6,203 139,000 1:55
7 13.5 6,160 135,000 2:40
8 17.5 6,051 134,000 3:30
12 25.3 5,827 133,000 4:30
13 29.8 5,727 132,000 5:25
15 343 5,621 131,000 5:55
15 ** 354 5,583 130,000 6:08

* NOTE: The Time to Peak Discharge is the time from when -the maximum flow is moving
through the breached dam until the maximum flow occurs at the specified
distance downstream. Substantial fiooding, although it is not the maximum, will
occur shortly before the specified time.

** NOTE: At approximately 35 miles downstream of Lima Dam, Red Rock River flows into
Clark Canyon Dam. Discharges from Clark Canyon Dam are not calculated in
this study.
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TABLE 2
Peak Discharges at

various Distances Downstream of Lima Dam

PMF with Breach
Distance Time to
Downstream Flood Flood Peak
from Dam WSE Discharge Discharge*
Figure Miles FT-MSL {cfs) (hrs)
2 0 6,589 280,000
3 0.8 6,527 258,000 0
3 1.8 6,472 247,000 1
4 4.1 6,397 245,000 1
5 7.0 6,300 244 000 2
5 9.4 6,287 230,000 2
6 12.0 6,208 229,000 3
7 13.5 6,165 222,000 4
8 17.5 6,055 221,000 5
12 253 5,831 216,000 6
13 29.8 5,731 215,000 7
15 34.3 5,626 211,000 8
15 ** 354 5,598 210,000 8

* NOTE: The Time to Peak Discharge is the time from when the maximum flow is moving
through the breached dam until the maximum flow occurs at the specified distance
downstream. Substantial flooding although it is NOT the maximum, will occur shortly before the
specified time.

** NOTE: At approximately 35 miles downstream of Lima Dam, Red Rock River flows into
Clark Canyon Dam. Discharges from Clark Canyon Dam are not calculated in this study.
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CONCLUSIONS

1. General

The HEC-1 program was used to determine flood hydrographs and rating curves from the
dam breach flood waves for the area below Lima Dam. These flood wave hydrographs are
shown in Figures 17 and 18. From the HEC-1 output / water surface elevations were
calculated and flood inundation mapping was prepared which identifies downstream hazard
areas. The flood boundary mapping is shown in Figures 2-16 and a reach location map shown
in Figure 1.

It should be remembered that the flood boundaries delineated study are greater or equal than
those ~determined by a statistical flood event that would occur once 1n everyone hundred

years.
REFERENCES
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APPENDIX B SEE MAP INSERTS (on next pages)
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APPENDIX C TELEPHONE DIRECTORY

\.  Priority One

1. All Emergency Services (24 hours)........c.occvviiiiiiiiiiiii i, 911
2. Beaverhead County Disasters and Emergency Services.................... 683-3764
Coordinator: Larry Laknar - Home...............coooeeviiiinn.. 683-6394
Montana Disaster and Emergency Services
Division (Helena).........oooveeiiniiiiiciic e e 444-6911
3. Lima Fire Departfnent ............................................................ 276-3449

4. Owner/Operator Of Lima Dam

President: Allen Martinell

............................................... 276-3380
Dam Tender: Fred Gray...............coe..... e At Dam...276-3327
........................................ Home...276-3246
Vice-Chair: Evan Hunitsman...............coocovvieiina Home...276-3396
5. Bureau of Reclamation (Clark Canyon Dam}
Tim Felchle, Reservoir & River Regulation.......................... 247-7318

............... Home...256-8228
............... Cell......855-3918

6. East Bench Irrigation District

Dennis MoK, ..ot e e e e s 683-2307
...................... Mobile...925-1237
....................... Home....684-5794

7. Evacuees Are Listed In The Following Table (See Appendix C).

The list of evacuees are given in upstream to downstream sequence. The locations
are indicated on the inundation mapping in appendix B.

The first occupied residence within the inundation area is figure 5, location #1. The
peak flow at this residence occurs approximately one hour after failure of the dam.

*Dam Tender Has A Two-Way Radio For Communication With Emergency Personnel
In Lima.
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APPENDIX C_ TELEPHONE DIRECTORY

A.  Priority One

1. All Emergency Services (24 hours)..........cooviiii e 911
2. Beaverhead County Disasters and Emergency Services.................... 683-3764
Coordinator: Larry Laknar - Home........................... . 683-6394
Montana Disaster and Emergency Services.......................... 841-3911
Division (Helena)................oo.ooooooii 444-6911
3. Lima Fire Department.......................c..ococooo 276-3449
4. Owner/Operator Of Lima Dam
President: Allen Martinell.................................___ 276-3380
Dam Tender: Fred Gray.................................__ At Dam...276-3327
e bt ere et e n e, Home...276-3246
Vice-Chair: Evan Huntsman...........................___ Home...276-3396
5. Bureau of Reclamation (Clark Canyon Dam)
Tim Felchle, Reservoir & River Regulation.......................... 247-7318
............... Home...256-8228
............... Cell......855-3918
6.  East Bench Irrigation District
Dennis Moitke..............cooooiiiiiiiniio 683-2307
...................... Mobile...925-1237
....................... Home....684-5794

7. Evacuees Are Listed In The F ollowing Table (See Appendix Q).

The list of evacuees are given in upstream to downstream sequence. The locations
are indicated on the inundation mapping in appendix B.

The first occupied residence within the inundation area is figure 5, location #1, The
peak flow at this residence occurs approximately one hour after failure of the dam.

*Dam Tender Has A Two-Way Radio For Communication With Emergency Personnel
In Lima,
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LIMA DAM EMERGENCY PLAN TELEPHONE DIRECTORY OF EVACUEES

{(Figure # Reach # and Location # refer to inundation mapping in Appendix B)

Figure |Reach |Location|Name & Description Phone Notified |Notified
# # # Yes No
2 1 1 Fred Gray At the Dam (276-3327

(Lima Dam Controller) Home [276-3246
3 2 1 River Valley Ranch 276-3548
Ted Schmidt Bozeman |388-6992
Home 582-5829
4 3 1 Unoccupied Don Dixon
Santana Ranch Office 276-3434
Louis Valasco, Mar. 276-3483
5 4 1 Santana Ranch Office 276-3622
Louis Valasco, Mgr. 276-3483
(Mayberry House) -
5 4 2 River Valley Ranch 276-3548
Ted Schmidt Bozeman [388-6992
Dan Greenslade, Mgr. 276-3256
8 5 1 Santana Ranch Office 276-3434
Louis Valasco, Mgr. 276-3483
Jose Valasco 276-3283
(Robert Dixon House) 276-3283
6 5 2 Red Rock River Land & Cattle 276-3366
Glen Sylvester 925-1944
6 5 3 Red Rock River Land & Cattle 276-3366
{No dwelling)
7 6 1 Red Rock River Land & Cattle 276-3366
Unoccupied ( Cluff Place)
1a  [Phillip & Delores Noel 276-3391
7 6 2 Red Rock River Land & Cattle 276-3366
Glen & Walda Sylvester 925-1944
Francesco & Tasha Gila 276-3325
2a |Steve & Bonnie Hess 276-3300
2b  [Kent & Sue Hodgson 276-3285
7 6 3 Walt & I[rene Jones 276-3249
7 6 4 Bob Cherry 276-3215
7 6 5 Mel & Chris Montgomery 276-3463
7 6 6 Jerry Roper No Phone
{Occasionally Occupied)
7 6 7 Glen Sylvester 276-3366
Unoccupied
(Pete Anderson Place)
7 8 3 Unoccupied  (Irrigation Pump)
7 6 9 Fran Jensen 925-3389

(Occasionally Occupied)
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LIMA DAM EMERGENCY PLAN TELEPHONE DIRECTORY OF EVACUEES

Figure [Reach |Location|Name & Description Phone Notified [Notified
# # # Yes No
8 7 1 Gary & Patty Mild 276-3764
8 7 2 Dan & Lacy Mulky ¢~ ™ . |276-3713 ?
8 7 3 Buhler Land & Cattle Co - Ru!on 276-3450

Russell & Sandy Buhler 276-3245
(Palmer Place)
8 7 4 Les & Deb Duffner 276-3302
8 7 5 Keppner Ranch 276-3359
Leo & Kay Keppenr
8 7 6 Buhler Land & Cattie Co - Ruhlon  |276-3450
June Buhler 276-3370
Ruhlon & Pat Buhler 276-3450
8 7 7 Bear Creek Ranches Office 276-3206
Don & Sheila White Cell |490-3580
Russ Smith, Mgr 276-3206
9 8 1 Fitch Ranch Mary Fitch |276-3356
Luke & Bernie Fitch, Abby, Riley 276-3257
9 8 2 Wes & Dana Robison, Wes Jr. 276-3228
9 8 3 Don & Sheila White 276-3724
Calving Shed Bear Creek Ranches [No Phone
DELL
9 8 4 Unoccupied - Huntsman Ranch
Bill & Bonnie Huntsman 276-3459
9 8 5 Ron & Janet Summers 276-3471
9 8 6 Stockyard Inn 276-3501
Ellen S. Burdick
9 8 7 No House
9 8 8 Huntsman Ranch 276-3459
Vacant (Bill & Bonnie Huntsman)
9 8 9 Yesterday's Cafe 276-3308
La Cense -Red Rock 276-3479
Richard & Linda Marxer
La Cense Montana - Dillon 683-8777
9 8 10 |Dell Mercantile 276-3332
Joel & Jeannie Schnitzler
9 8 11 |Dell Garage Zane Berthelson
Kathy Cherry 381-1499
9 8 12  |Byron & Kathleen Martinell 276-3719
9 3 13 |John & Nicki Hagman 276-3766
10 9 1 Martinell Ranch
Heath, Kiley & Macie 276-3437
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LIMA DAM EMERGENCY PLAN TELEPHONE DIRECTORY OF EVACUEES

Figure |Reach |Location|Name & Description Phone Notified |Notified
# # # Yes No
10 9 2 Martinell Ranch 276-3380

Allen & Yvonne Martinell
Ranch Shop [276-3435
10 9 3 Huntsman Ranch - Mike & Jolie 276-3207
Evan Jr & Jean Huntsman 276-3396
10 9 4 Riverbend Ranch - Tom Lappe 276-3782
Tom & Lisa Lappe, Kayden, Cole |276-3697
10 9 5 Natural Guardian Lmtd Ptr
Headquarters Idaho Falls,|D (208} |528-6635
Riverbend Ranch Office (Tom) 276-3697
10 9 6 Ross & Sandy Hansen 276-3379
Hansen Ranch 276-3481
Pete Hansen, Crissy 276-3243
11 10 1 Wolfe Ranch
Ed Wolfe 276-3307
Wily Mueller
12 11 1 R & D Ranches - Dave Adams 581-1787
Dave Adams, Eva Wellborn, 276-3221
Miranda & Brent
12 11 2 Flying J Ranch-P.Burt & T.Caldwell
Will & Susan Decker, Hoyt, 276-3633
Sonora, Easton, Weston, Koby.
(Briggs houses 12-11--2,3,3a,3b)
12 11 3 Pau! & Susan Burt (Partially lived in)
-801(942-4488
3a |Ted & Christine Caldwell 276-3285
(435) 654-5852 801/361-2650
3b |Jim Harmsworth 276-3742
12 11 4 Dragging Y Cattle Co 681-3198
Steve Schroder 276-3702
Welborn Ranch
12 11 5 Dragging Y Cattle Co 681-3198
Jim (Two Gun) Reichle 276-3698
(Young Place)
13 12 1 Unoccupied (Dave Adams) 581-1787
R & D Ranches - Dave Adams 276-3221
14 13 1 McBee Ranch 276-3478
Jim & Henriette
14 13 2 Red Rock Ranch TRP Inc
Jeremy Miller 276-3662
14 13 3 Bill Hartwig 276-3229
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LIMA DAM EMERGENCY PLAN TELEPHONE DIRECTORY OF EVACUEES

Figure |Reach |Location|Name & Description Phone Notified |Notified
# # # Yes No
RED ROCK
15 14 1 Wellborn Brothers Ranch - Dave 681-3117
- Ned 681-3147
Gary & Tina Oelschlager & 276-3488
Children
15 14 2 Red Rock River Ranch (Turner) 276-3736
Jarom Shumway, Foreman
15 14 3 James & Elva Hartwig 276-3404
Wombacker Fly Co.
15 14 4 Rance & Loma Holt 683-5480
15 14 5 Jensen Ranch 276-3456
Mike & Sue Jensen
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B. Priority Two
1. Montana Department of Natural Resources and Conservation (DNRC)
Dam Safety Section ...

Regional Engineer Jim Beck ...~ Office 444-6695 — Cell 431-9419 — Home 266-3026
Dam Safety Program Manager..Michele Lemieux ...-Office 444-6613 — Cell 459-3572

.......................................................................................... Home 225-9062
2. Engineers

HKM Associates — Billings Office .................ccccoooivr 656-6399
......................................................... Jason Thom — Billings — Home 252-7964
........................................................... Qrin Ferris — Billings — Home 656-2196
HKM Associates — Bozeman Office ... 586-8834
................................................... Doug Chandler — Bozeman - Home 585-8857
3. National Weather Service

Great Falls ... 453-2081
.............................................................................................. 800-932-6694
4. Bureau of Land Management—Dillon ..................................... 683-2237
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APPENDIXD DAM INCIDENT REPORT FORM

DATE TIME AM. P.M.

NAME OF DAM

STREAM NAME

LOCATION

COUNTY

OBSERVER

OBSERVER TELEPHONE

NATURE OF PROBLEM

LOCATION OF PROBLEM AREA (L ooking Downstream)

EXTENT OF PROBLEM AREA

FLOW QUANTITY AND COLOR

WATER LEVEL IN RESERVOIR

IS SITUATION WORSENING?

EMERGENCY STATUS

CURRENT WEATHER CONDITIONS

ADDITIONAL COMMENTS
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